Differences between glycogen synthases from rat and rabbit skeletal muscle as indicated by phosphopeptide maps.
Glycogen synthase I was purified from rat skeletal muscle. On sodium dodecyl sulfate polyacrylamide gel electrophoresis, the enzyme migrated as a major band with a subunit Mr of 85,000. The specific activity (24 units/mg protein), activity ratio (the activity in the absence of glucose-6-P divided by the activity in the presence of glucose-6-P X 100) (92 +/- 2) and phosphate content (0.6 mol/mol subunit) were similar to the enzyme from rabbit skeletal muscle. Phosphorylation and inactivation of rat muscle glycogen synthase by casein kinase I, casein kinase II (glycogen synthase kinase 5), glycogen synthase kinase 3 (kinase FA), glycogen synthase kinase 4, phosphorylase b kinase, and the catalytic subunit of cAMP-dependent protein kinase were similar to those reported for rabbit muscle synthase. The greatest decrease in rat muscle glycogen synthase activity was seen after phosphorylation of the synthase by casein kinase I. Phosphopeptide maps of glycogen synthase were obtained by digesting the different 32P-labeled forms of glycogen synthase by CNBr, trypsin, or chymotrypsin. The CNBr peptides were separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis and the tryptic and chymotryptic peptides were separated by reversed-phase HPLC. Although the rat and rabbit forms of synthase gave similar peptide maps, there were significant differences between the phosphopeptides derived from the N-terminal region of rabbit glycogen synthase and the corresponding peptides presumably derived from the N-terminal region of rat glycogen synthase. For CNBr peptides, the apparent Mr was 12,500 for rat and 12,000 for the rabbit. The tryptic peptides obtained from the two species had different retention times. A single chymotryptic peptide was produced from rat skeletal muscle glycogen synthase after phosphorylation by phosphorylase kinase whereas two peptides were obtained with the rabbit enzyme. These results indicate that the N-terminus of rabbit glycogen synthase, which contains four phosphorylatable residues (Kuret et al. (1985) Eur. J. Biochem. 151, 39-48), is different from the N-terminus of rat glycogen synthase.